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Animal Welfare, Ideology, and Political Labels:
Evidence from California’s Proposition 2

and Massachusetts’s Question 3

John Bovay and Daniel A. Sumner

This article explains incentives that individuals face when deciding whether to support legislation
on farm-animal treatment. We analyze precinct- and town-level voting patterns in two successful
referendum votes (California’s Prop 2 and Massachusetts’s Question 3) that restricted animal-
housing practices. In both cases, support for the referendum was positively correlated with
support for the Democratic candidate for president and negatively correlated with employment
in agriculture; support for Question 3 increased with income. We use our regression results to
predict how voters in other U.S. states would have voted had they faced similar referendums in
2008 and 2016.
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Introduction

In recent years, attention to the treatment of farm animals has become a global phenomenon. The
European Union and some states in the United States have adopted regulations on farm production
practices for animals from which food—including eggs, milk, and meat—is derived, generally
justifying these required practices on the basis of improved animal welfare.1 In addition, private
buyers and marketers have begun to require more stringent standards for the humane treatment of
animals from which their products are made. These include large companies such as McDonald’s,
which has announced plans to source 100% cage-free eggs in the United States and Canada by 2025,
and which already sources 100% cage-free and free-range eggs in other countries (McDonald’s,
2017); and supermarket chains Safeway, which announced plans in 2012 to eliminate gestation crates
from its pork supply chain (Humane Society of the United States, 2013), and Whole Foods, which
has introduced an animal-welfare rating system on a 5-point scale. Corporate activities like these can
generate positive publicity for the companies involved, while putting pressure on rivals to respond
with similar claims and goals.

When they enforce standards related to farm-animal treatment, regulators and retailers increase
the cost of farming and therefore the price of food, while increasing the market share of a product
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produced, in California. For a review of European regulations, see Lundmark et al. (2014).
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attribute—animal welfare—that not all consumers value. Put another way, imposing standards
reduces the availability of cheap food produced according to conventional animal-treatment
practices. Particularly when consumers are able to choose between food produced conventionally
and food produced using farm practices associated with perceived improvements in animal welfare
(PIAW),2 the imposition of restrictive standards may lead to private welfare loss for both consumers
and producers (Saitone, Sexton, and Sumner, 2015).3 Yet ever more food marketers, regulators, and
private citizens are pushing for restrictions on farming practices that reduce consumer choice in
favor of perceptions about improved animal welfare.

In many cases, individuals support such legislation even though the production practices are
known to increase farm costs and cause higher prices for consumers.4 We review the economic
and political-science literature to generate insights into the reasons such seemingly paradoxical
behavior may occur among a majority of voters in certain states. Some supporters of such legislation
likely view animal welfare as a public good that outweighs the negative effects on fellow human
beings of increased food prices. In other words, some voters may, in effect, consider hen welfare
as a public good while considering human welfare more as a private good. Furthermore, the act of
voting is a deliberative process with a different payoff function than purchasing decisions because
the likelihood that an individual’s vote will be the deciding one is tremendously small. Among
other differences, voters’ decisions may be swayed by various factors unique to the context of a
referendum and not present at the grocery store, such as political advertisements and endorsements
by political parties or leading politicians and celebrities.

Following discussion of individuals’ (sometimes conflicting) joint roles as voters and consumers,
we explore the effects of income, employment in agriculture, and political party affiliations on the
outcomes of two referendums, one in California and one in Massachusetts, that mandated production
practices associated with PIAW. To test the hypotheses about what may have caused voters to
support the referendum enabling the California law, commonly known as Prop 2, we merge data
on precinct-level election results for California in 2008 with census data on economic and social
characteristics of the voting population in these precincts. We also merge town-level voting data
from Massachusetts in 2016 with census data and test the same empirical model in the context of
the vote on Question 3.

We find that support for each referendum was higher where support for Democratic presidential
candidates was higher and that economic incentives may have helped determine support for both
Prop 2 and Question 3. In particular, support for Prop 2, which raised the price of eggs, increased
with income and decreased when the share of workers employed in agriculture and related industries
was higher. We note, however, that the estimated income effect is statistically insignificant when
including demographic controls. Using town-level data for Massachusetts, we find similar effects,
robust to the inclusion of demographic and other controls.

In both states, support for the Democratic candidate for president is a strong predictor of support
for the referendum, albeit less so in Massachusetts. We also consider predictors of support for ballot
measures on PIAW using subsamples of geographies that vary by income level and find that while
support for Barack Obama was a strong predictor of support for Prop 2 across all income levels,
support for Hillary Clinton was only a good predictor of support for Question 3 in higher-income
towns. We speculate that the difference in results was driven by Question 3 not being endorsed by
either political party in Massachusetts as well as a shift in political party alignment with ideological
positions and demographic identities of voters in 2016.

2 We use the term “perceived” here to indicate that perceptions about impacts on animal welfare are what matters for
consumer demand. Actual impacts of different production practices, including housing systems, on animal behavior and
health may be complex or nuanced but only affect consumer demand through perceptions.

3 The same argument about reduced consumer choice can be made in the context of possible restrictions on many other
food production processes, including restrictions on hamburgers made with lean finely textured beef (“pink slime”), meat
from animals raised with antibiotics, or food produced with genetic engineering.

4 While some supporters of such legislation are vegans or do not consume eggs for other reasons, most do consume eggs
and therefore have voted to pass legislation that would cause increased food prices for themselves as well as other consumers.
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Background

In November 2008, California voters passed with a 63.5% majority Proposition 2 (Prop 2), which
prohibits (conventional) cages for veal calves, egg-laying hens, and pregnant sows that do not allow
the animals to “turn around freely, lie down, stand up, and fully extend their limbs” (California
Secretary of State, 2008b). Very few hogs or veal calves are raised commercially in California, so
the economic implications of Prop 2 are commercially important only with respect to the commercial
egg industry. It has been generally accepted that the conventional cage system widely used prior to
2015 did not meet the requirements of Prop 2.

Prop 2 dealt solely with how hens and other animals are raised in California but placed no
restrictions on the types of eggs that could be sold in the state (see discussion of a similar
phenomenon in the European context in Grethe, 2007). This would have given out-of-state egg
producers a significant cost advantage that could have enabled them to capture essentially all of
the “conventional” egg market in California with little effect on egg prices for California because
costs of egg production would not have increased for out-of-state producers (Sumner, 2017, 2018).
California Assembly Bill (AB) 1437, passed in 2010, required that all shell eggs sold in California be
produced by hens raised under the standards required by Prop 2 (California State Legislature, 2010).
When the requirements of Prop 2 and AB 1437 became effective on January 1, 2015, the costs of egg
production for all suppliers to the California market were expected to rise, thereby raising the price
of eggs for most Californians, who consumed eggs from conventionally caged hens. Furthermore, as
discussed by Sumner (2018), there was considerable uncertainty about the implementation details of
Prop 2 and AB 1437 and whether California even has the authority to enact restrictions on how eggs
may be produced, given that the laws may be a barrier to interstate commerce. The legal challenges
have not yet been fully resolved, and still more uncertainty is on the horizon as Californians consider
various proposals to require eggs to come from hens housed in cage-free facilities.

In November 2016, Massachusetts voters passed by an overwhelming margin (77.6% of votes in
favor) a referendum very similar to Prop 2. As a result, Massachusetts will prohibit the production
and sale of eggs and veal produced using cages that prevent the animals from “lying down, standing
up, fully extending [their] limbs, or turning around freely,” (nearly identical to the standards of
Prop 2) and also prohibit the production and sale of pork with a parent confined in such a manner
(Commonwealth of Massachusetts, 2015). Only one farm in Massachusetts is expected to be affected
by these restrictions (Shea, 2016), which will go into effect in 2022, so Massachusetts voters (should
have) understood that the primary effects of the law would be to increase the cost of egg consumption
in the state by banning the conventional product rather than affecting the economic welfare of
Massachusetts farmers.

It may be useful to introduce some concrete information on the egg market and the cost of
banning the consumption of conventional eggs in California and Massachusetts. On average, a
hen lays about 20 dozen eggs per year (see Table 1). In the United States, egg production (i.e.,
availability) is approximately 23 dozen eggs per person per year. Thus, a rough generalization is that
each hen produces the eggs to feed one person; an individual’s decision to consume cage-free or
other eggs associated with PIAW (hereafter, PIAW eggs) affects (on average) about one hen.

Malone and Lusk (2016) and Mullally and Lusk (2018) estimate that implementing California’s
egg laws in 2015 increased egg prices by somewhere between 17% and 70% (approximately $0.47–
$1.08 per dozen).5 These effects, estimated ex post, are consistent with pre-vote expectations:
For example, Sumner et al. (2008) reported that retail prices for nonorganic cage-free eggs were
priced about 25% higher than conventional eggs. Okrent and Alston (2012) estimated an own-price

5 The retail price differential between conventional and specialty eggs is driven at least in part by a difference in costs.
Matthews and Sumner (2015) reported that the farm costs of producing eggs using a aviary system are about 36% higher
than the costs of using a conventional cage system, which is an inevitable consequence of differences in basic physical
requirements between the two systems; the increased farm costs lead to increased consumer prices. In addition to farm costs,
demand and vertical differentiation or market segmentation explain the price differential.
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Table 1. Egg Market Parameters for California, Massachusetts, and the United States, 2008
and 2016

Description November 2008 November 2016
Number of egg-laying hens, United States 339 million 368 million
Number of egg-laying hens, California 20 million 12 million
Annual U.S. table egg production 77.0 billion 87.5 billion
Annual U.S. table egg production per hen 18.9 dozen 19.8 dozen
U.S. population 304 million 323 million
California population 36.8 million 39.3 million
Massachusetts population 6.5 million 6.8 million
Annual U.S. table egg production per person 20.8 dozen 22.6 dozen
Specialty eggs as a share of shell egg inventory 6.7%a 9.4%b

Campaign contributions in support of PIAW legislation $10.4 million $3.5 million
Campaign contributions in opposition to PIAW legislation $7.8 million $0.3 million

Notes: The USDA Agricultural Marketing Service does not publish an estimate of the number of egg-laying hens in Massachusetts. Table
eggs include both shell eggs and breakers but not hatching eggs.
a California and Nevada, May 2, 2011; b 11-state Northeast region, November 7, 2016.
Sources: U.S. Department of Agriculture (2009, 2011, 2016, 2017); U.S. Census Bureau (2008, 2016a); National Institute on Money in State
Politics (2018a,b,c,d).

elasticity of demand for eggs of −0.73, so price increases of this magnitude could be expected to
decrease California’s egg consumption by 12%–51%. Mullally and Lusk (2018) estimate annual
consumer welfare losses of $6.63–$8.17 per household. The lower end of this range of estimates
incorporates a small positive welfare change from improved hen housing conditions. At the same
time, of course, the regulation decreased the suite of choices available to consumers.6

Economic Analysis of Voter Referendums

Numerous studies have considered valuation of public goods in settings ranging from cleaner air
or open space to better roads or schools. Most of these studies have been based on data from
nonbinding surveys or views on hypothetical legislation rather than data from actual, binding votes.
For example, economic experiments have been conducted to try to ascertain subjects’ valuation
of equitable disbursement of funds (e.g., Andreoni and Miller, 2002) or farm-animal housing and
treatment conditions (Norwood and Lusk, 2011a).

This study, by contrast, is one of the first use micro-area election results to characterize economic
incentives for how individuals vote on legislation that mandates production of a private good that
generates a public good externality. Deacon and Shapiro (1975) pioneered an approach to the
analysis of voting using the frame of economic incentives faced by heterogeneous groups of voters
across California municipalities. Over the years, applications of this method have been rare because
information on microlevel election results, and the mapping between electoral precincts and data
on the economic and demographic characteristics of voters in those precincts, has not been widely
available outside California. Kahn and Matsusaka (1997) used county-level economic data and data

6 If the number of egg-laying hens supplying the California or Massachusetts human population were to decrease as a
consequence of new restrictions, then mindful voters would need to consider whether the welfare of farm animals (in a given
type of housing system) is good enough that their existence generates a net public good. As discussed by Norwood and
Lusk (2011b, p. 224 et seq.), some activists argue that all farm animals suffer substantially in any type of production system.
People with such views typically advocate a vegan diet and would prefer an abolition of animal agriculture to a 100% free-
range (etc.) system. Depending on one’s beliefs, a reduction in the total number of egg-laying hens or a partial or complete
switch from the currently-dominant production system to PIAW systems (accompanied by a reduction in hen numbers) could
be viewed as a positive or negative contribution to the public good. Furthermore, as Sumner (2017) argued, mindful voters
should consider whether the public good generated by a restriction on hen housing is substantial enough to offset the welfare
losses to society from higher food prices. If the increased food prices passed on to other people (particularly the poor) are
important in voters’ considerations of measures like Prop 2 and Question 3, then even vegan voters who care greatly about
animal housing might reject a ban on animal-housing practices seen as inhumane.
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on California referendum voting outcomes to suggest that wealthier voters, who would stand to lose
money by funding environmental projects, were more likely to oppose referendums on such projects.
Similarly, Bornstein and Lanz (2008) found that among Swiss voters participating in referendums
on taxing fossil-fuel energy consumption, those in the wealthiest and the poorest communes were
more likely to oppose the taxes. Examining the financing of other public goods, Boustan et al.
(2013) showed that greater income inequality leads local governments—municipalities and school
districts—to increase expenditures, but the authors do not examine the outcomes of ballot initiatives.
Our model predicts that in areas with greater per capita income, voters would be more likely
to support PIAW legislation in that it increases food prices, an effect that would be particularly
salient for poor households. Prop 2 represents a relatively unusual policy question in that Democrats
supported it despite its disproportionately negative effect on the poor.7 Our results show limited
evidence that voters were more likely to support PIAW legislation in higher-income areas. This
result contrasts with the findings of Brunner, Ross, and Washington (2011), who found that positive
economic shocks led to greater support for what they termed “conservative” referendums, whether
fiscal or social. It also contrasts with the findings of Bovay and Alston (2016), who found that—even
controlling for the share of votes for the Democratic candidates in a precinct—support for Prop 37
in California in 2012 decreased with income.

A few studies have considered voter support for legislation related to animal treatment. Some
of these researchers (Tonsor, Wolf, and Olynk, 2009; Tonsor and Wolf, 2011; Richards, Allender,
and Fang, 2013; Norwood, Tonsor, and Lusk, 2019) employed surveys to ascertain factors that
influenced support for hypothetical restrictions similar to Prop 2. Smithson et al. (2014) used county-
level voting and demographic data to characterize the vote on Prop 2. Shortcomings in Smithson
et al. (2014), in particular substantially less rich data, limited the reliability and robustness of their
findings.

Voting and Preferences over Hen-Housing Policy and Egg Consumption

With Prop 2 and Question 3, a majority of voters supported a local ban on a good (eggs from
conventionally housed hens) that nearly all voters consumed and for which versions of the good
produced with an alternative technology were relatively expensive. Conventional eggs made up such
a large share of the shell egg market in both California in 2008 and Massachusetts in 2016 that
the average supporter of Prop 2 and Question 3 must also have been a consumer of conventional
eggs. Market data indicate that very few consumers chose to pay such a premium for PIAW eggs,
yet by supporting PIAW legislation, 63.5% of Californians who voted on Prop 2 and 77.6% of
Massachusetts residents who voted on Question 3 were willing to impose on themselves and other
egg consumers a retail price premium by legislating a ban on conventionally caged hens in the state.

By voting in favor of the passage of Question 3, the typical Massachusetts voter supported
legislation that would ban consumption of a product he or she routinely consumed,8 behavior that
could be viewed as paradoxical.9 The expected consequence of this ban, under any reasonable
economic model, would be to increase the price of eggs by requiring that all eggs sold in
Massachusetts be produced using an alternative housing system that adds costs for producers.

7 California’s Prop 37, rejected by voters in 2012, would also have raised food prices for the poor and was supported
primarily by Democrats (Bovay and Alston, 2016).

8 Perhaps statewide support for Prop 2 was lower, in part, because the referendum would only have banned production of
conventional eggs, pork, and veal but would have allowed shipment of conventional eggs, pork, and veal from other states.
In effect, the referendum facing voters would have hurt California businesses and increased food prices with little effect on
animal welfare or PIAW; although some voters may have correctly anticipated a solution like AB 1437, there was no certainty
about whether it would come to pass at the time of the vote on Prop 2.

9 Hamilton, Sunding, and Zilberman (2003) explore this type of paradox using a survey about demand for pesticide-free
foods and preferences for a ban on pesticides. They model discrepancies between demand in consumption and in voting using
a straightforward regression framework in which willingness to pay (WTP) is determined by one set of exogenous factors
and voting is determined by WTP and another set of exogenous factors.
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However, many voters would have perceived that this change in production practices would result in
the increased provision of a public good: the welfare of egg-laying hens. These factors give rise to a
discrepancy between consumption behavior and voting behavior—in that most consumers in every
state eat eggs from hens raised using conventional housing systems (in the absence of restrictions)
yet most voters in both California and Massachusetts supported restrictions on hen cage size.

The possibility that individuals might make different decisions in purchasing and voting—based
on utility functions with different specifications in each context—has been explored by scholars
working at the intersection of political science, economics, and philosophy for decades. Pulling
together various strands of the literature, it becomes clear that voting is a fundamentally different
decision than transaction decisions for several reasons.10 First, it is costly for voters and consumers
to gather and process information, so that individuals may be rationally ignorant (Downs, 1957)
about political issues or candidates, product characteristics, or prices. That is, the private costs
of becoming informed exceed the private benefits.11 Therefore, individuals sometimes make the
wrong decision about voting or market transactions in the sense that they would have made different
decisions under full information. In the context of this article, voters were surely less attentive to
the price and consumption consequences of the passage of Prop 2 and Question 3 than they were
to the prices of various boxes of eggs at the grocery store. Their rational ignorance about these
consequences may have driven them to make the wrong choice at the voting booth.12

Second, voting outcomes have different effects on individuals and society than outcomes of
market transactions made by individuals. In a large society, single individuals’ egg-purchasing
decisions have little impact on the state of animal welfare in society—instead, as discussed, an
individual’s purchasing decisions over the course of a year affect approximately one hen. Some
studies (Norwood and Lusk, 2011b; Alphonce, Alfnes, and Sharma, 2014; Norwood, Tonsor, and
Lusk, 2019) have postulated or found evidence to suggest that discrepancies between individuals’
preferences expressed at the ballot box and in the marketplace can be attributed to concerns about
free-riding. Furthermore, banning conventionally-produced eggs improves welfare for all hens, so
the perceived public-good benefits of the ban far exceed an individual-level decision to consume
PIAW eggs—against approximately the same cost.

Third, marketplace decisions of individuals are chiefly characterized by self interest (i.e., the
effect of an individual’s decision on his or her own utility). However, as outlined by Brennan and
Buchanan (1984), the utility function used to evaluate the voting decision involves several factors
in addition to effects on an individual’s ability to consume private goods (whether through income
effects or restrictions on consumption). Voting decisions may also account for provision of public
goods, effects on others’ consumption of private goods, and an “expressive” or intrinsic effect
derived from the act of voting itself.13 Furthermore, given that the probability that an individual’s
vote will be decisive (i.e., tie-breaking) is infinitesimally low, Brennan and Buchanan (1984)
characterize the act of voting as essentially an expressive one, extremely likely to have zero bearing
on anyone’s ultimate consumption or the provision of public goods.

For these reasons, voting on animal-housing restrictions is fundamentally a different decision
than buying eggs produced using one type of housing or another. Both the possibility of
generating vast societal benefits through providing a public good—better animal welfare—and

10 For another review of explanations for the differences between voting and buying behavior in the context of food, see
Lusk (2018).

11 Caplan (2001) introduces a related concept: When the costs of irrationality are low, it is rational (i.e., utility maximizing)
to be irrational.

12 Properly evaluating the consequences of these referendums would have been extremely costly. Even in retrospect,
careful econometric analysis cannot precisely identify the effect of Prop 2 on egg prices (Malone and Lusk, 2016; Mullally
and Lusk, 2018; Sumner, 2018).

13 The expressive benefit from voting for the winner was noted by Buchanan (1954). Sen (1970) characterized voting as an
expression of preferences rather than an attempt to maximize utility. Deacon and Shapiro (1975) developed a similar model
to that of Brennan and Buchanan (1984) to evaluate voters’ choices on public-goods referendums in California but lacked the
expressive component. This expressive or intrinsic effect is much like the warm-glow effect Andreoni (1989) used to explain
altruism.
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the exceptionally slim probability that one’s vote will actually matter result in the individuals
placing more weight on ethics (i.e., warm-glow considerations) at the ballot box than at the grocery
store (Brennan and Lomasky, 1993). In fact, Brennan and Lomasky (1993) illustrate that in large
democracies, when a voter’s expressive utility gains (gains from the actual expression of preferences
at the ballot box) from voting for a policy change are positive but the effects on utility from a change
in policy are negative, it is probabilistically optimal to vote for the policy change.14 Thus, apparent
discrepancies between voting and consumption behavior can mostly be explained by differences
between the maximization of expressive utility and utility of consumption.

All of the above justifications or rationalizations for a vote in favor of Prop 2 and Question 3
are predicated on an individual’s assessment that banning conventional housing for egg-laying hens
generates societal benefits. It is also important to consider that other individuals in society may
have positive or negative welfare changes from implementing a PIAW policy. If societal benefits are
expected to be negative, then supporters of PIAW legislation arguably regard hen welfare as a public
good while regarding the human social welfare as a private good (or, at least, they regard the benefits
from perceived improvements in hen welfare as outweighing the costs to human society).15

Last, we raise the possibility that voters may have supported a ban on conventional eggs despite
eating them as some sort of commitment device. That is, support for the ban may have been
motivated by a desire to eat PIAW eggs but a lack of willpower to do so. While this may be
a reasonable approach to explaining contradictions between attitudes and actions around alcohol
(Buchanan, 1954), heroin (Sen, 1977), cigarettes, or donuts (Banerjee and Mullainathan, 2010), we
posit that conventionally-produced eggs should not be characterized as a temptation good.

Data and Empirical Hypotheses

The previous section described numerous reasons why individuals might vote to ban a product they
routinely consume. Among other considerations, if PIAW eggs are seen as generating a public
good with benefits exceeding the costs to society, then voters would have been likely to support
California’s Prop 2 or Massachusetts’s Question 3 despite being forced to pay more when buying
eggs. Yet voting patterns on both referendums exhibited substantial heterogeneity. This section
develops a dataset that matches micro-area election results with economic and demographic data,
allowing us to analyze the effects of economic and social variables on support for each referendum.

Description of Data

For California, we use the 2006–2010 edition of the American Community Survey (ACS) (U.S.
Census Bureau, 2010) to obtain data on economic and social characteristics of residents of 19,277
electoral precincts representing 87.7% of votes cast on Prop 2.16 Of these, 19,203 precincts had at
least one vote cast for both Prop 2 and the presidential election.17 Because we use as our dependent
variable a log-odds ratio, we drop all precincts that had 100% support for Prop 2 or 100% opposition

14 In small electorates where there is a larger probability of a tie, it may be more beneficial to vote selfishly against a
policy change.

15 See Sumner (2017) for additional discussion of the trade-offs between perceived hen welfare and human welfare.
16 The State of California’s redistricting database (University of California Regents, 2014a,b) includes precinct-level

results for all statewide elections and all state assembly, senate, and congressional elections since 1992 and the number of
registered voters who live in each of the census tracts partially contained within each precinct. To estimate average economic
and social characteristics of the voting population in each precinct, we computed weighted averages of the corresponding
measures in the census tracts constituting the precinct using as weights the number of registered voters by census tract within
each precinct. In examining different political issues, Costa and Kahn (2003), Brunner, Ross, and Washington (2011), and
Bovay and Alston (2016) assigned the same weights using the same method.

17 12.1% of votes were cast in precincts not associated with a census tract surveyed in this edition of the ACS; less than
0.2% of votes were cast in precincts not associated with any physical space or for which the California redistricting database
does not identify a matching census tract.
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Table 2. Weighted Averages of Economic and Political Variables, Precinct-Level and
Town-Level Observations

California (2008) Massachusetts (2016)

Variable
Weighted

Mean
Std. Dev. of

Unweighted Data
Weighted

Mean
Std. Dev. of

Unweighted Data
Per capita income ($thousands) 34.468 17.778 39.759 12.005

Share of 2-party vote for Democratic
presidential candidate

0.625 0.188 0.644 0.128

Share of adults employed in agriculture
and related industries

0.010 0.037 0.004 0.015

Share of votes Yes on PIAW legislation 0.636 0.106 0.776 0.069
No. of obs. 18,882 precincts 351 towns

Notes: Means are weighted by the number of votes cast on Prop 2 or Question 3 in each precinct or town. All precincts with 100% support for
Prop 2 or 100% opposition to Prop 2 are dropped from the dataset. These observations are less than 1.7% of all California precincts but are
mostly very tiny precincts, accounting for only 941 votes, or less than 0.01% of votes.
Sources: University of California Regents (2014a,b); U.S. Census Bureau (2010, 2016b).

to it,18 leaving 18,882 precinct-level observations. The distribution of these votes is representative
of those in the state as a whole: 63.6% of votes in the sample were in favor of Prop 2, compared
with 63.5% in the state. Similarly, 61.7% of votes in the sample were in favor of Obama, compared
to 61.0% of voters statewide.

For Massachusetts, we use the 2012–2016 edition of the ACS (U.S. Census Bureau, 2016b) to
obtain data on residents of each of the state’s 351 towns and election outcome data from the Secretary
of the Commonwealth of Massachusetts (2016).19 Because Massachusetts does not maintain a
database that maps voting precincts to census tracts by number of voters, we revert to town-level
data for our analysis. All residents of Massachusetts live in a town and not in unincorporated areas,
so the data we use from the ACS covers all voters, although with substantially less precision than
the California data.

Precincts with fewer votes cast tended to be in rural areas, and support for Prop 2 and Question 3
tended to be lower in rural areas. In addition, the variance of the vote outcome decreases as
the number of votes increases. We control for this bias and heteroskedasticity by weighting the
regressions by the number of votes on the respective referendums in each precinct or town to ensure
that the precincts and towns with more voters receive more weight. Table 2 presents weighted
averages of our key explanatory variables and our dependent variables at the precinct level and
unweighted standard deviations for both California in 2008 and Massachusetts in 2016.

Although the considerations described in the previous section emphasize the importance of
compassion for fellow human beings versus compassion for hens (i.e., altruism toward either) and
ethics, we unfortunately lack data to characterize these effects. Our model also emphasizes external
factors that are unique to the context of a referendum or election. Even if we had data on advertising
expenditures or exposure, there would be myriad selection issues in that political advertisements
should be targeted toward undecided or swing voters. Given these limitations, we therefore use the
available data on income, demographics, and political-party voting to explain the outcomes of the
votes on Prop 2 and Question 3.

Economic Drivers of Support for Prop 2 and Question 3

In the previous section, we discussed the mechanisms by which voters have incentives to support
a law that provides (perceived) public benefits by restricting the production or consumption of a

18 Precincts with voters unanimously in favor of or opposed to Prop 2 accounted for only 941 votes, less than 0.01% of all
votes.

19 The 2016 (single-year) edition of the ACS, which more accurately reflects characteristics of voters at the time of the
2016 election, has information on only 14 Massachusetts towns.
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good and thereby requiring that all eggs be associated with the generation of a public good (PIAW).
Nevertheless, support for Prop 2 and Question 3 varied greatly among voters in different precincts.
We now characterize the heterogeneous characteristics of voters that may have driven support for
PIAW referendums.

In our empirical analysis, we use as our dependent variable support for Prop 2 or Question 3,
expressed as the log-odds ratio of voting (θ = ln

(Yes votes
No votes

)
), as is common in the voting literature

(see, e.g., Dubin, Kiewiet, and Noussair, 1992). We regress θ on income variables and a suite of other
variables related to voters’ characteristics and knowledge, which may have affected their views on
Prop 2 and Question 3.

To test the effects of income on support for PIAW referendums, we include in our regressions
per capita income and per capita income, squared, as explanatory variables.20 Shell eggs consumed
at home account for only about 0.8% of Americans’ food expenditures, and the share of food
expenditures spent on eggs decreases with income (U.S. Bureau of Labor Statistics, 2009); eggs
have a very low income elasticity of demand.21

Of chief importance among the variables related to voter characteristics and voter knowledge is
the share of votes in a precinct (or town) for Barack Obama (or Hillary Clinton) for president, as
a share of the two-party vote. Although animal welfare or restrictions on farming may not seem,
inherently, to be partisan issues, the California Democratic Party endorsed Prop 2.22 We reason that
supporters of Barack Obama who were otherwise indifferent about Prop 2 would have been swayed
by the endorsement to support the referendum. The political-party ideology effect is not expected
to be as strong for Massachusetts in 2016 because (i) neither major party formally stated a position
on Question 3 and (ii) candidate Donald Trump’s ideological positions and personality differed so
starkly from his Republican predecessors that many previously Democratic voters supported him
while many previously Republican voters supported Clinton; even if they had viewed Question 3
as an inherently partisan issue, Massachusetts voters may have intentionally avoided aligning their
presidential vote with their Question 3 vote.

We also include as an explanatory variable the share of workers in each precinct or town
employed in agriculture and related industries. Although the egg industry comprises a small share of
all agriculture and agricultural employment in both California and Massachusetts, we suspect that
residents of rural communities with relatively more farms and farm workers may oppose additional
regulation of agriculture because of their general positive attitudes toward farming and the direct
economic effects of agricultural regulations on their communities.23 Additionally, residents of areas
with few farms may be more likely to view animal farms as cruel and to view farm animals as

20 Except for the variables related to voting on presidential candidates, each regressor is from the ACS (2006–10 or 2012–
16).

21 According to the Consumer Expenditure Survey (U.S. Bureau of Labor Statistics, 2009), the poorest households
(earning less than $5,000 per year) spent $33 per year on eggs in 2008, while the richest ($150,000 per year and more)
spent $63. At the upper end of the spectrum, eggs appear to be an inferior good—households earning $100,000 to $150,000
spent more on eggs than households earning $150,000 and more. Aggregate food expenditures for the lowest-income and
highest-income groups were $3,872 and $13,011, respectively, so the income elasticity of demand for eggs was substantially
lower than that for food in general.

22 Support for the Democratic Party could be measured by using the number of registered Democratic voters in a precinct
or town. However, party registration is a messy proxy for support for Democrats; voting is not compulsory, and some voters
may register as members of a party but consistently vote for another party. California has open primaries, meaning that, for
example, voters do not have to be registered as Democrats to vote in the Democratic primary. In other states, voters may
register as Democrats in order to sabotage the Democratic primary by voting for an unpopular candidate. Besides using
the outcome in the presidential election, support for Democrats could also be measured using the results of down-ballot
elections. Bovay and Alston (2016) found that support for down-ballot candidates was not as strong a predictor of support
for California’s Prop 37 as support for the presidential candidates in 2012. Because we focus in this article on explaining
variation in outcomes across two similar referendums in two different states, we report results only for regressions in which
support for the presidential candidates is used as our political-ideology regressor.

23 Farm workers have good reason to support some regulation of agriculture, especially restrictions on pesticide use. We
do not expect that farm workers would support mandating costly production systems.
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pets—that is, to be more sympathetic to farm animals and less sympathetic to farmers. In addition,
we include several control variables in our main regressions.

We use the results from our main regressions for Massachusetts and California to predict results
for hypothetical 2008 and 2016 votes on similar referendums in 49 states and the District of
Columbia.24

Empirical Results and Interpretations

Our empirical results reveal important similarities and differences between the political and
economic factors that drove support for Prop 2 and those that drove support for Question 3. In
particular, per capita income had a stronger effect on support for PIAW legislation in Massachusetts
in 2016 than it had in California in 2008. Meanwhile, support for the Democratic candidate for
president was a strong predictor of support for PIAW legislation in California in 2008, while it was
insignificant in our full regression specification for Massachusetts in 2016. In both states, voters in
towns with a larger share (i.e., a less-small share) of voters employed in agriculture were likely to
oppose the PIAW legislation.

Examining the results for California a bit more closely, we see that in columns 1 and 2 of
Table 3, the effect of income on support for Prop 2 is statistically insignificant, with essentially no
explanatory power. Introducing support for Barack Obama for president as a regressor substantially
improves the predictive power of the model. The effect of support for Obama on support for
Prop 2 is robust to the inclusion of many other social and economic characteristics of voters in
our full regression specification. We interpret this correlation as causal and that voters’ political
affiliations partly drove their votes on Prop 2.25 In other words, we suggest that supporters of
either presidential candidate who were otherwise indifferent about Prop 2 may have researched the
California Democratic Party’s position on Prop 2 and cast their votes accordingly.26 The coefficient
estimates imply that a 1-percentage-point increase in the share of support for Obama increased
support for Prop 2 by 0.4 percentage points.27

We ran identical regressions in the context of the Massachusetts vote on Question 3 in 2016, and
results differed in important ways (Table 4). Per capita income had a positive but decreasing effect
on support for Question 3, and the statistical significance of the estimated income effect was robust
to the inclusion of controls (except in column 8).28

The starkest difference between the results for California in 2008 and those for Massachusetts in
2016 is the relatively weaker effect of support for the major presidential candidates on the Question 3
vote outcome. In particular, the estimated effect of support for Clinton on support for Question 3 is
statistically insignificant in columns 8 and 9 and of substantially lower magnitude than the equivalent

24 We do not predict the outcome for Alaska because that state’s county-like administrative divisions—across which votes
are tabulated—do not correspond with census areas.

25 The alternative, and less plausible, causal explanation is that animal-welfare activists (or those who actively supported
Prop 2 for any other reasons) would have voted for Obama because of his or the Democratic Party’s position on Prop 2.

26 Every California voter receives an Official Voter Information Guide in the mail, which gives objective information about
each proposition as well as pro and con arguments California Secretary of State (2008a). California voters also receive their
ballots in the mail before Election Day and can opt to return them by mail or vote at the local polling place, in person, on
Election Day. Voters thus have ample opportunity to research information about candidates, referendums, and the positions of
political parties vis-à-vis referendums. The California Democratic Party’s website recommended “yes” on Prop 2, while the
California Republican Party’s website recommended “oppose” (California Democratic Party, 2008; California Republican
Party, 2008). Voters may also have received postcards or flyers in the mail with each party’s recommendations, separate from
the Official Voter Information Guide.

27 The coefficient 1.8 implies that a 1-percentage-point increase in the share of support for Obama will lead to an increase
in the log-odds ratio of support for Prop 2 by 0.018. Given the mean support for Prop 2 in our dataset, 63.56%, and that
ln
( 0.6356

1−0.6356

)
= 0.5563, an increase in the log-odds ratio of 0.018 implies that the linear share of support for Prop 2 increases

from the mean to 63.98% (i.e., an increase of 0.42 percentage points).
28 Despite the negative coefficient on the squared income term, support for Question 3 is estimated to rise with income

over the entire range of town-level per capita income for Massachusetts.
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estimates for California. The statistically insignificant coefficient estimates for Massachusetts may
be due to any of at least three reasons: First, the number of observations available for Massachusetts
is limited because precinct-level data are not available, so we use only 351 town-level observations.

Second, there was weaker correlation between support for Clinton and support for Question 3,
relative to the analogous relationship in California in 2008. The coefficient estimates imply that a
1-percentage-point increase in the share of support for Clinton increased the share of support for
Question 3 by about 0.1 percentage points,29 about a quarter the size of the effect as support for
Obama had on support for Prop 2. Two factors may explain the differences in outcomes. First, while
the California Democratic Party endorsed Prop 2 and the Republican Party of California opposed
it, neither party in Massachusetts made a formal statement about Question 3 (to the best of our
knowledge). Lacking information on how the political parties viewed Question 3, Massachusetts
voters’ decisions were less closely linked with their votes in the presidential election. Perhaps more
important, the Republican Party in November 2016 appealed to different types of voters than it did
in November 2008. While our analysis of national election results from each year show that voters in
higher-income counties were more likely to support Democrats, this effect was stronger for Clinton
than for Obama. Many working-class, lower-income voters seem to have gravitated toward Trump’s
campaign message because they identified Trump as either a Republican or a populist (or both)
and these labels appealed to them, whether or not the labels reflected reality.30 Similarly, PIAW
legislation seems to benefit from being labeled as a Democratic issue and certainly from its alleged
benefits to farm animals, whether or not such benefits are reality. In both cases, labeling seems to
have trumped reality. We reason that the shift in relative political ideology of the two major parties’
presidential candidates in 2016, coupled with the parties’ nonendorsements of Question 3, are both
responsible for the reduced support for Question 3 among Democrats in 2016 relative to support for
Prop 2 in 2008.

Third, the estimated effect of support for the Democratic presidential candidate on support for
Question 3 may have been statistically insignificant in the full regression specification because
of greater collinearity between support for Clinton and demographic variables. Indeed, although
Massachusetts is substantially less diverse than California, the ethnic composition of individual
towns in Massachusetts was a better predictor of the 2016 presidential vote than the analogue in
California in 2008. (Of course, this relates to the second point, above.) Sympathetic views toward
the Republican presidential candidate may have drawn Massachusetts voters toward him but failed
to sway other political views, including views on animal welfare and housing.

In addition to the income and presidential vote variables, the share of workers 16 and over
who were employed in agriculture and related industries,31 as a share of all workers 16 and older,
had a strong negative effect on support for Prop 2 and Question 3. Workers in these industries
constitute about 1% of all workers in California and a smaller share in Massachusetts; considering
the mean value of the dependent variable, a 1-percentage-point increase in the share of workers
employed in agriculture and related industries is estimated to decrease the share supporting Prop 2
by approximately 0.65 percentage points. As discussed, the egg industry employs a small number
of workers everywhere in California, and only one egg farm in Massachusetts is expected to be
affected by Question 3. (The pork and veal industries are not important in either state.) The strong
negative effects of agricultural employment on support for PIAW legislation should probably not be
attributed to voters’ concerns about their personal incomes but rather the general positive attitude of
rural residents toward farming and farmers and their propensity not to view farm animals as pets.

29 Using the same calculation method as outlined in footnote 27 above, with coefficient estimates of 0.493 to 0.786 and
mean support for Question 3 of 77.64%.

30 In previous surveys and experiments, voters have also shown a tendency to gravitate toward their favored party’s
candidate even if the voters’ ideological positions differed from their party’s (Bartels, 2000; Lau and Redlawsk, 2001; Green,
Palmquist, and Schickler, 2002).

31 The ACS gives the number of workers employed in agriculture, forestry, fishing and hunting, and mining.
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Our regressions also control for the demographic characteristics (share of whites, blacks, Asians,
Hispanics, and women among the population of adult citizens, i.e., eligible voters), as well as the
ratio of children (under 18) and the elderly (over 65) to the working-age (18–65) population. Last,
we control for population density, educational attainment, and voter turnout (defined as the number
of votes cast on Prop 2 as a share of votes cast in the presidential election).32 Because including
these additional explanatory variables has little effect on the explanatory power of the model, we do
not report the coefficient estimates.33

Figures 1 and 2 provide additional evidence on the relationship between support for presidential
candidates and support for Prop 2 and Question 3. Figures 1 and 2 indicate the coefficients and 95%
confidence intervals for the presidential vote variable in a series of regressions that take the same
form as those in Tables 3 and 4, except that the regressions presented in Figures 1 and 2 do not
include as regressors income terms, instead breaking the data into subsamples of precincts or towns
by per capita income brackets. In Figures 1 and 2, for each income bracket, a dot represents the
coefficient β from the regression θi = α + βPresVotei + γγγxxxi + εi, where xxxi includes all regressors
in columns 8 and 9 of Tables 3 and 4, except for income and PresVote.34 Figure 1 indicates that,
regardless of income level, precinct-level support for Prop 2 could be predicted well by the precinct-
level outcome in the 2008 presidential election, with little variation in the coefficient estimates across
income brackets.35 Figure 2 shows that support for Question 3 could be most reliably predicted by
the local presidential election outcome for towns in which per capita income was above $50,000
per year. For income levels of $30,000–$50,000, the effect of support for Clinton on support for
Question 3 was statistically significant at the 5% level; for income levels below $30,000, support for
Clinton had a negative and insignificant effect on the Question 3 vote outcome.

As they relate to the concepts developed earlier to explain how voters may choose to ban
consumption of a product they routinely consume, our results lend support to the hypotheses that
(i) a regulation on farm practices would be opposed by voters in rural and farming communities
because of their general positive attitudes toward farming or because of concerns about the effects
of agricultural regulations on their communities; (ii) wealthier voters are more likely to support
regulations that raise the price of a consumer good; and (iii) political-party endorsements, and other
labels, may induce individuals to vote in ways that seem at odds with their established norms.

Predicting Vote Outcomes in Other States

Last, we use the results from our full regression specifications to predict hypothetical support for
referendums on hen housing in 49 states and the District of Columbia in 2008 and 2016.36 We
present the results of this exercise in Table 5.37 Our results suggest that animal-welfare legislation

32 We also used other concepts of “turnout” as regressors, including votes on the referendum as a share of total registered
voters (available in California but not Massachusetts) and votes on the referendum as a share of adult citizens. Neither of
these variables had statistically significant regression coefficients.

33 We also considered including as potential explanatory variables the share of the local population adhering to various
religious denominations based on data from the 2010 U.S. Religion Census, a study designed and conducted by the
Association of Statisticians of American Religious Bodies. However, the religion census data proved problematic because
the total number of adherents in some counties is reported to exceed the total population. In addition, regressions including
the share of the population adhering to each of the main three groups of denominations (Catholic, Mainline Protestant, and
Evangelical Protestant)—the only groups that make up a meaningful share of the population in most of the country—yielded
insignificant coefficient estimates for these regressors.

34 We use county-level clustered standard errors in the regressions presented in both figures 1 and 2.
35 The statistically significant results for California are robust to using substantially smaller sizes of precinct-bins that

more closely resemble the sizes of town-bins used for Massachusetts.
36 Importantly, and largely because political-party agendas may continue to shift, we do not suggest that these predictions

should hold for hypothetical elections in future years.
37 For ease of interpretation, the dependent variables used in the prediction regressions are the linear shares of votes in

favor of the referendums at the precinct level in California and at the town level in Massachusetts. In each case, we use
county-level clustered standard errors. We use county-level election outcome data from Leip (2013, 2017) in making our
predictions for the other states.
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Figure 1. Effects of Support for Barack Obama on Support for Prop 2 in California, 2008, by
Income Bracket
Notes: Graph represents coefficient β and 95% confidence interval for the regression θi = α + βPresVotei + γγγxxxi + εi, by income bin, as
discussed in the text.

Figure 2. Effects of Support for Hillary Clinton on Support for Question 3 in Massachusetts,
2016, by Income Bracket
Notes: Graph represents coefficient β and 95% confidence interval for the regression θi = α + βPresVotei + γγγxxxi + εi, by income bin, as
discussed in the text.
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was likely to succeed in nearly every state in these years, with the mean prediction for only
one state—Wyoming—falling below 50% support. Our results also suggest that animal-welfare
legislation became more likely to succeed over the period 2008–2016. For instance, our model
predicts that California voters would have supported Prop 2 with a 66.6% majority (slightly higher
than the actual vote share) in 2008 and supported Question 3 with a 73.5% majority in 2016.38

Similarly, the model predicts 68.8% support for Prop 2 in Massachusetts in 2008 and 77.7% support
for Question 3 in 2016 (nearly identical to the actual outcome for Question 3).

Bovay and Alston (2016) used a similar empirical method to analyze the outcome of a vote on a
different California referendum, Prop 37, which voters narrowly rejected in 2012, and predict results
for other states. Prop 37 was also expected to increase food prices for Californians, but it stood in
contrast to Prop 2 because it would not have imposed a ban on the sale of a dominant product form;
instead, it would have required labeling of certain products if they contained GE material. Bovay
and Alston (2016) found that, controlling for the presidential election vote outcome, support for
Prop 37 decreased with income. The contrast in results between this paper and Bovay and Alston
(2016) may suggest that voters considering Prop 37 understood that it would not limit consumer
choice and completely eliminate cheaper product varieties, unlike Prop 2. The results of the state-
level projection in Bovay and Alston (2016), which used county-level data on demographics and
voting outcomes from Prop 37 and similar referendums on GE labeling in Colorado, Oregon, and
Washington, suggest that voters in only three states—Hawaii, Rhode Island, and Vermont—and the
District of Columbia would have supported mandatory GMO labeling had they faced a referendum
on it in 2012.

Conclusion

Consumer products, including food, can be sold with a range of claims about social- or public-
good characteristics associated with the production or consumption of the products. These may
include environmental benefits, “fair” labor standards or wages, or information about the provenance
of components or genetic composition of ingredients. The regulation of such product attributes,
especially the imposition of mandatory standards or the ban of certain production practices, is of
growing importance in the global economy.

In this article, we discuss reasons individuals sometimes appear to express different preferences
in their roles as consumers and as voters. Individuals who buy conventional animal products yet
support restrictions on animal housing technology may behave with cognitive consistency, even
if the restrictions they support result in increased prices at retail. Likewise, it may be cognitively
consistent to oppose restrictions on animal housing technology, even for voters who highly value
PIAW, especially for voters who were concerned about the effects on social welfare of a rise in the
price of food. Much of the apparent incongruity between voting and consumption behavior can be
rationalized by the warm-glow or expressive utility gains that are realized when casting a ballot,
which are probabilistically large compared with the losses (or gains) that would be realized if one’s
vote actually were decisive.

Further, by developing and analyzing a unique dataset on precinct-level voting outcomes and
economic and social variables, we show that, consistent with our expectations, the anticipated
effects of the referendum on personal income and consumption helped determine voters’ support
for referendums in California and Massachusetts that mandated farm production practices widely
perceived as improving animal treatment. More importantly, voters seem to have responded to
political parties’ formal endorsement of or opposition to Prop 2, since local support for the
Democratic Party had a much stronger effect on support for Prop 2 than it had on support for
Question 3. (Neither party made a formal statement on Question 3.)

38 Recall that the policies proposed under Prop 2 and Question 3 were slightly different, with Prop 2 banning only the sale
of products produced using non-PIAW methods but Question 3 banning the production and sale of such products.
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Our study is one of the first to examine the effects of economic incentives and political
endorsements on regulation of production practices for a consumer good in order to generate some
public good, using actual micro-area voting data as opposed to a hypothetical survey methodology.
We expect that similar factors may determine the outcomes of many other political referendums
involving the regulation of food and farming practices in the United States and around the world.
However, we urge caution in using the results of this referendum to predict the outcome of future
referendums on animal housing or farm regulations, particularly with regard to the connection
between political-party affiliation and support for Prop 2, as the alignments of U.S. political parties
with respect to both ideology and demographics have changed considerably in recent years.

[First submitted June 2018; accepted for publication August 2018.]
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